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cold environment reduces the exposed surface and thus heat loss to the envi-
ronment.

The predicted LCT for large ruminants on high feeding levels are consi-
derably lower than for poultry, swine, and young animals. The extremely
low values for the feedlot animal and dairy cow result from the large
amounts of heat produced as an inevitable consequence of digestion and me-
tabolism at high levels of production, from the small surface area to mass ra-
tio of these relatively large animals, and from their large amount of insula-
tive tissue. In contrast, the pig has a poorly developed hair coat and utilizes
dietary energy more efficiently, thus producing less metabolic heat; hence it
has a higher LCT.

Measures of LCT have proven to be quite useful in determining nutrient re-
quirements, in establishing design criteria for housing, and in guiding practi-
cal husbandry decisions, particularly for cold-susceptible animals such as
swine, sheep, and calves. However, the importance of LCT to cold-
acclimated feedlot and dairy cattle is less direct. These animals have pre-
dicted LCT'S that rarely occur in agricultural regions; for them, it appears that
the influences of the thermal environment are largely through seasonal accli-
mation and metabolic and digestive adjustments to the environment.

As EAT rises above optimum, the animal is in the warm zone (Figure 1)
where thermoregulatory reactions are limited. Decreasing tissue insulation by
vasodilation and increasing effective surface area by changing posture are
major mechanisms used to facilitate rate of heat loss. When EAT exceeds the
upper critical temperature (UCT), animals must employ evaporative heat loss
mechanisms such as sweating and panting. The animal is then considered
heat stressed.

In a hot environment, animals are faced with dissipating metabolic heat in
a situation where there is a reduced thermal gradient between the body core
and the environment, resulting in a reduced capacity for sensible heat loss.
The immediate response of animals to heat stress is reduced feed intake, to
attempt bringing metabolic heat production in line with heat dissipation capa-
bilities. The higher producing animals with greater metabolic heat (from
product synthesis) tend to be more susceptible to heat stress. This is different
from cold conditions where high-producing animals with their higher meta-
bolic heat production are in a more advantageous position than low or non-
producing animals. In hot conditions, there may also be avenues of heat gain
from the environment, such as direct or indirect solar radiation, long-wave
radiation, conduction, and convection. (Gains from the latter three occur
only if the temperature of the surroundings or air temperature is higher than
animal surface temperature.) Evaporation of moisture from the skin surface
or respiratory tract is the primary mechanism used by animals to lose excess
body heat in a hot environment: this mechanism is limited by air vapor pres-
sure but enhanced by air movement.